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(54) UNIT AND METHOD FOR MULTI-PRINTER CONTROL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively use plural 
printers by controlling the printers according to the print 
processing capability and total workload so that each 
printer print at least one of images and characters 
corresponding to the number of prints. 
SOLUTION: This system consists of a multi-printer 
controller 1, a monitor display device 40, and five 
printers 50A to 50E. Then the process capability of the 
connected printers 50A to 50E and the total workload of 
prints are detected. According to the detected 
processing capability and total workload of the printers 
50A to 50E, print data are supplied to the respective 
printers 50A to 50E to print at least one of images and 
characters. Namely, the multi- printer controller 1 when 
printing plural images allocates image data representing 
the images to the printers 50A to 50E and controls their 
printing operations to speedily print the images. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A print throughput detection means to control two or more sets of printers, and to 
detect the print throughput of each printer of the printer of the above-mentioned two or more 
bases, A total workload detection means to detect the total workload of the print printed using 
the printer of the above-mentioned two or more bases, And it is based on the print throughput 
detected by the above-mentioned print throughput detection means, and the total workload 
detected by the above-mentioned total workload detection means. The print data showing either 
[ at least ] the image which should be printed on each printer of the printer of the above- 
mentioned two or more bases, or a character are given. The multi-printer control unit equipped 
with the printer control means controlled so that each printer of the printer of the above- 
mentioned two or more bases prints at least the image of number of sheets according to print 
number of sheets, and one side of a character. 

[Claim 2] The above-mentioned printer control means is a multi-printer control unit according to 
claim 1 which is what controls the printer of the above-mentioned two or more bases as the 
print processing in the printer of the above-mentioned two or more bases is mostly completed 
to coincidence. 

[Claim 3] The above-mentioned print throughput detection means is a multi-printer control unit 
[ equipped with a print throughput data storage means to memorize the data showing the print 
throughput of a printer beforehand, and the means which reads the data showing the print 
throughput memorized by the above-mentioned print throughput data storage means ] according 
to claim 1. 

[Claim 4] The above-mentioned print capacity detection means for the above-mentioned print 
throughput data storage means It has a print throughput data storage judging means to judge 
whether the data showing the print throughput of the printer connected are memorized. With the 
above-mentioned print throughput data storage judging means By having been judged with the 
print throughput data of the printer connected not being memorized by the above-mentioned 
print throughput data storage means The multi-printer control unit according to claim 3 which is 
what detects a print throughput by making predetermined print data give and print on the printer 
judged as the above-mentioned print throughput data not being memorized. 

[Claim 5] Control two or more sets of printers, and the throughput of each printer of the printer 
of the above-mentioned two or more bases is detected. The total workload of the print printed 
using the printer of the above-mentioned two or more bases is detected. Based on the print 
throughput and the above-mentioned total workload which were detected, the print data showing 
either [ at least ] the image which should be printed on each printer of the printer of the above- 
mentioned two or more bases, or a character are given. The multi-printer control approach 
controlled so that each printer of the printer of the above-mentioned two or more bases prints 
at least the image of number of sheets according to print number of sheets, and one side of a 
character. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the multi-printer control unit and approach of 

controlling the print by two or more sets of printers. 

[0002] 

[Background of the Invention] Two or more sets of printers may be connected with a personal 
computer through a network. Even when two or more sets of printers are connected with the 
personal computer, print processing is performed using one set of a printer for every print job. 
The printer which omits print processing also serves as a certain thing. For this reason, no 
printers connected with the personal computer can be used effectively. 
[0003] 

[Description of the Invention] This invention aims at using two or more sets of printers 
effectively. 

[0004] The multi-printer control unit by this invention A print throughput detection means to 
control two or more sets of printers, and to detect the print throughput of each printer of the 
printer of the above-mentioned two or more bases, A total workload detection means to detect 
the total workload of the print printed using the printer of the above-mentioned two or more 
bases, And it is based on the print throughput detected by the above-mentioned print 
throughput detection means, and the total workload detected by the above-mentioned total 
workload detection means. The print data showing either [ at least ] the image which should be 
printed on each printer of the printer of the above-mentioned two or more bases, or a character 
are given. It is characterized by having the printer control means controlled so that each printer 
of the printer of the above-mentioned two or more bases prints at least the image of number of 
sheets according to print number of sheets, and one side of a character. 
[0005] This invention also offers the approach suitable for the above-mentioned equipment. 
Namely, this approach controls two or more sets of printers, and the throughput of each printer 
of the printer of the above-mentioned two or more bases is detected. The total workload of the 
print printed using the printer of the above-mentioned two or more bases is detected. Based on 
the print throughput and the above-mentioned total workload which were detected, the print 
data showing either [ at least ] the image which should be printed on each printer of the printer 
of the above-mentioned two or more bases, or a character are given. It controls so that each 
printer of the printer of the above-mentioned two or more bases prints either [ at least ] the 
image according to print number of sheets, or a character. 

[0006] According to this invention, the throughput of the printer connected is detected and the 
total workload of a print is detected. Based on the throughput and the total workload of a printer 
which were detected, print data are given to each printer and either [ at least ] an image or a 
character is printed. 

[0007] For example, two or more sets of printers are controlled so that the print processing in 
the printer of the above-mentioned two or more bases is mostly completed to coincidence. 
[0008] Two or more sets of printers can be used effectively, and two or more print processings 
can be terminated quickly. 



[0009] The data showing the print throughput of a printer may be memorized beforehand. The 
above-mentioned print throughput is detected by reading the data showing the print throughput 
memorized. 

[0010] When judged with not judging and memorizing whether the data showing the above- 
mentioned print throughput are memorized, predetermined print data (for example, image data 
showing the image of Isshiki with predetermined magnitude) are given to the printer judged that 
does not memorize, and print processing is performed. The data which express a print 
throughput based on the performed print processing are detectable. 
[0011] 

[Example] Drawing 1 shows the example of this invention and shows the whole multi-printer 
control-system configuration. 

[0012] The multi-printer control system consists of the multi-printer control unit 1, the monitor 
display 40, and five-set of printers 50A to 50E (although five sets of printers are illustrated here, 
two or more sets of printers should just be connected). 

[0013] The multi-printer control device 1 prints two or more images quickly by assigning the 
image data showing two or more of the images to 50E from printer 50A, and controlling the print 
actuation in 50E from printer 50A, when printing two or more images. 

[0014] The slot 19 for magnetic disks for inserting the slot 18 for magneto-optic disks and 
magnetic disk 36 for inserting the slot 1 7 for memory card for inserting memory card 34 in the 
front face and a magneto-optic disk 35 is formed in the multi-printer control unit 1 . Two or more 
image data currently recorded on these memory card 34, the magneto-optic disk 35, and the 
magnetic disk 36 is read by the multi-printer control unit 1, and is assigned by each printer of 
printer 50E from printer 50A. 

[0015] Drawing 2 shows the control panel prepared in the top face of the multi-printer control 
unit 1. 

[0016] In a control panel When displaying the image of the menu selection carbon button 21, the 
size selection carbon button 22, a ten keypad 23, and one piece on the whole display screen of 
the monitor display 40 Are alike. By the user The 1 screen selection carbon button 24 pushed, 
all the selection carbon buttons 25 that choose two or more images currently displayed on the 
monitor indicating equipment 40, the clearance carbon button 26, a cursor key 27 (a page to the 
last page carbon button 28 which turns over a page to a cursor key 27 at a front page, and the 
following page) The decision carbon button 30 and print button 31 with which the page [ degree ] 
carbon button 29 to turn over is contained are contained. 

[0017] Drawing 3 and drawing 4 show an example of the display screen of the monitor display 40. 

[0018] Drawing^ is a menu selection screen. When the menu selection carbon button 21 
contained in the control panel of the multi-printer control device 1 is pushed by the user, a 
menu selection screen is displayed on the display screen of the monitor display 40. 
[0019] There are a printer check menu, a print image selection menu, and a template image 
selection menu in a menu. A printer check menu is set up by the user when checking the printer 
connected to the multi-printer control unit 1. A print image selection menu is set up by the user 
when choosing the image to print. A template image selection menu is set up by the user when 
choosing the template image used as a background. 

[0020] By pushing the cursor key 27 contained in the control panel of the multi-printer control 
unit 1, the menu of either of the menus currently displayed on the menu selection screen is 
chosen. The selected menu is expressed as an italic character. It is decided by pushing the 
decision carbon button 30 that it will be the menu chosen. 

[0021] Drawing 4 is a printer check menu screen. When a printer check menu is chosen and 
determined by the user, it is displayed on the monitor display 40. 

[0022] ID is given to the printer and the ID is displayed on a printer check menu screen. It is 
displayed on a printer check menu screen whether the printer which has which ID in the multi- 
printer control unit 1 is connected, the printer connected — " — it is — " — the printer which 
is not displayed and connected is displayed by "it is nothing." The propriety of the print by the 
printer is also shown in the printer check menu screen. If a print is possible, it will be displayed 



by "O", and if the print is impossible, it will be displayed by "x." About the printer which is not 
connected to the multi-printer control unit 1, it is displayed by "- " Furthermore, the number of 
sheets which can be printed is also displayed on the printer check menu. 
[0023] Drawing 5 is the block diagram showing the electric configuration of the multi-printer 
control device 1. 

[0024] Actuation of the whole multi-printer control unit 1 is generalized by CPU12. 
[0025] The image data currently recorded on memory card 34 is read with the memory card 
interface 2, the image data currently recorded on the magneto-optic disk 35 is read by the 
magneto-optic-disk driver 3, and the image data currently recorded on the magnetic disk 36 is 
read by the magnetic-disk driver 4. 

[0026] If compressed, in the image data elongation circuit 5, data decompression of the read 
image data will be carried out, it will be given to a frame memory 6, and will be memorized 
temporarily. If the read image data is not compressed, it only passes through the image data 
elongation circuit 5, is given to a frame memory 6, and memorizes temporarily. The image data 
temporarily memorized by the frame memory 6 is read by the frame memory controller 7, and is 
given to the monitor display 40 through the 75-ohm driver 9. The image expressed by the image 
data read from the frame memory 6 to the display screen of the monitor indicating equipment 40 
is displayed. In the multi-printer control unit 1, it is OSD (On Screen Display). The circuit 8 is 
also included. From the OSD circuit 8, the data showing the character for displaying in piles on 
an image are outputted, and the monitor display 40 is given through the 75-ohm driver 9. The 
image with which the character was displayed in piles comes to be displayed on the display 
screen of the monitor display 40. 

[0027] In the multi-printer control unit 1, it is SCSI (Small Computer System Interface). The 
interface 10 is included and 50E is connected from printer 50A through this SCSI interface 10. 
The command from the control panel mentioned above is incorporated by the multi-printer 
control unit 1 from the actuation interface 1 1. 

[0028] The program storing memory 13 in which the executive program is stored, DRAM 14 for 
work pieces, SRAM15 for work pieces, and nonvolatile memory 16 are further contained in the 
multi-printer control unit 1. 

[0029] Drawing 6 shows the print time amount of printer 50A to 50E connected to the multi- 
printer control unit 1. Print time amount is shown in every [ of the image to print ] magnitude 
y (A5 size or A6 size). The data showing print time amount are memorized by nonvolatile memory 
1 6 at every 50E from printer 50A. 

[0030] Drawing 7 is the block diagram showing the electric configuration of printer 50A. Printer 
50B to 50E is also the same configuration. 

[0031] The SCSI input terminal 52 for inputting the SCSI output terminal 51 and image data for 
outputting image data is contained in printer 50A. I/O of image data is controlled by the SCSI 
driver 53. 

[0032] EEPROM59 is formed in printer 50A. The data showing ID which was defined beforehand 
and which was mentioned above are stored in EEPROM59. Read-out of the data in which 
EEPROM59 is stored by the data control MPU 58 is controlled. The program ROM 60 in which 
the program of printer 50A is stored is established, and actuation of printer 50A is performed 
based on the program stored in this ROM60. 

[0033] In 3DROM61, the data for color correction are LUT (Look Up Table). It is stored with the 
gestalt. Color correction of the image data is carried out by this 3DROM, and it is printed. 
SRAM41 is used as a work area. The image data inputted from the SCSI terminal 52 is 
temporarily memorized by DRAM54 at the basis of control of the memory controller 55. 
[0034] The front panel 57 is formed in printer 50A. The actuation control signal given from this 
front panel 57 is inputted into the memory controller 55 or the data control MPU 58 through the 
front panel interface 56. The image data stored in DRAM54 according to the given actuation 
control signal is read, and color correction is performed in 3DROM61. The image data by which 
color correction was carried out inputs into the print engine 64 through a printer interface 62. 
The image expressed by the image data inputted from the multi-printer control device 1 with the 
print engine 64 is printed. 



[0035] Drawing 8 and dra wing 9 are flow charts which show the print control procedure of the 
print image by the multi-printer control device 1. Drawing 16 shows the display screen of the 
monitor display 40 from drawing 10. 

[0036] A users push of the menu selection carbon button 21 displays the menu selection screen 
shown in drawing 3 as mentioned above on the monitor display 40. In a menu selection screen, it 
is determined by choosing a printer check menu and pushing the decision carbon button 30. It is 
checked which printer is connected to the multi-printer control unit 1 (step 71). 
[0037] The data showing the throughput (print time amount) of a printer are read from the 
nonvolatile memory 1 6 of the multi-printer control device 1 (step 72). It is checked whether the 
data showing a throughput are memorized by nonvolatile memory 16 about all the printers 
connected to the multi-printer control device 1 (step 73). 

[0038] If the data showing at least one in the printer connected to the multi-printer control 
device 1 of the throughput are not memorized by nonvolatile memory 16, the throughput of the 
printer by which the throughput is not memorized is measured (step 74). The image data which 
expresses the image of predetermined magnitude for measurement is transmitted to the printer 
which measures a throughput. An actual image is printed in the printer which measures a 
throughput, and the throughput of the printer is measured (step 74). If the throughput of a 
printer is measured, it will be transmitted to the multi-printer control unit 1 from a printer, and 
the data showing the measured throughput will be added to nonvolatile memory 16 (step 75). 
[0039] The multi-printer control device's 1 storage of the throughput of all the printers 
connected to the multi-printer control device 1 skips processing of steps 74 and 75. 
[0040] It continues, the menu carbon button 21 is pushed, and a menu selection screen is called. 
A template image selection menu is chosen and determined in a menu selection screen. Then, on 
the display screen of the monitor display 40, as shown in drawing 10, a template image selection 
screen is displayed. A template image is chosen as follows (step 76). 

[0041] First, the display screen of the monitor indicating equipment 40 changes to an input 
media selection screen, as shown in drawing 10. 

[0042] In an input media selection screen, the media with which the multi-printer control device 
1 is equipped are displayed. The media on which the image data showing the image used for a 
background image is recorded are chosen by the user from the media currently displayed. The 
image data currently recorded on selected media is read, and the monitor display 40 is given 
from the multi-printer control unit 1. 

[0043] "He has no background image" is displayed on the input media selection screen. A user's 
selection of this "him having no background image" skips template image selection processing. 
[0044] The image data currently recorded on the memory card 34 inserted in the multi-printer 
control device 1 is read (of course, even if it is not memory card 34, the image data currently 
recorded on other record media may be read), and as shown in drawing 1 1, a list indication of 19 
is given from the contraction image 11 of nine pieces on the display screen of the monitor display 
40. Cursor M is displayed on the upper right on a contraction image. Cursor M moves by pushing 
the cursor carbon button 27 in a contraction image top. On the contraction image which it is 
going to use as a background image, Cursor M is positioned and the decision carbon button 30 is 
pushed. When the decision carbon button 30 is pushed, a contraction image with cursor is used 
as a background image. If the decision carbon button 30 is pushed, as shown in drawing 12, 
Cursor M will serve as an italic display (the contraction image 16 is chosen in the example shown 
in drawing 12). 

[0045] After selection of a template image is completed as mentioned above, it shifts to 
selection processing of a print image. 

[0046] Input media are chosen like the template image selection processing mentioned above 
(refer to drawing 13). Here, the magneto-optic disk should be chosen as input media. 
[0047] As shown in drawing 14, 9 piece list indication of the contraction image of the image 
expressed by the image data currently recorded on the magneto-optic disk is given from i1 to i9 
in the display screen of the monitor indicating equipment 40. On the contraction image, Cursor M 
is displayed like the contraction image of a template. The image printed using this cursor M is 
chosen. A print image is determined by pushing the decision carbon button 30 (the image i8 is 



chosen step 77 and here). 

[0048] The print number of sheets of the print image specified using the ten keypad 23 after that 
is specified (step 78). The specified print number of sheets is displayed on the contraction image 
of the print image specified as shown in drawing 1 5. 

[0049] Furthermore, print size is specified by the user. Print size is specified using the size 
carbon button 22 (step 79). It is displayed on the contraction image of the print image with which 
the specified print size was similarly specified as print number of sheets. 

[0050] Furthermore, if there is an image to print (it is YES at step 80), processing of steps 77-79 
will be repeated. 

[0051] Next, the total amount of print jobs required to print all the print images specified by the 
user is computed (step 81). 

[0052] Drawing 17 shows the table for computing the total amount of print jobs. 
[0053] Here, the image of ten pieces from a to j is printed. The amount of jobs of the print size 
of "2" and A6 is determined for the amount of jobs when printing in the print size of A5 as "1." 
For example, the amount of jobs in the case of printing ten print images of "a" in the print size 
of A5 serves as 2= ten sheet x20 job. The amount of jobs in the case of printing five print 
images of "b" in the print size of A6 serves as 1= five sheet x5 job. The total amount of print 
jobs is computed by adding all the amounts of jobs of a print image. 

[0054] If the total amount of print jobs is computed, a print job can distribute to each printer 
connected to the multi-printer control device 1 (step 82). Distribution of a print job makes print 
processing perform to coincidence using two or more printers, and it is carried out so that time 
amount until all prints are completed may serve as the shortest (it ends to coincidence mostly 
like [ print processing of all the printers 50A-50E ]). About this distribution processing, it 
mentions later in detail. 

[0055] According to the print job which was able to be distributed, print processing is performed 
in a printer (step 83). It mentions later in detail also about this print processing. As shown during 
a print at drawing 16, a print situation check screen is displayed on the monitor display 40. The 
purport which is under print, the input media (at the example shown in drawing 16, it is a 
magnetic disk) on which the image under print is recorded, the print assignment total number of 
sheets, the completion number of sheets of a print, the photography date of the piece under 
print, and piece No. are displayed on a print situation check screen. 

[0056] Drawing 18 shows the throughput of a printer. Drawing 21 shows assignment processing 
of the print job to each printer from drawing 19. Drawing 22 shows relation with the print number 
of sheets of the print image assigned to each printer and its print image. 
[0057] Here, when the throughput of the printer connected to the multi-printer control unit 1 
sets Printers B and C to "1", Printers A, D, and E presuppose that it has a twice as many 
throughput "2" as Printers B and C. Since the total throughput of all the printers connected to 
the multi-printer control unit 1 should just add the throughput of all printers, it is expressed with 
"8." 

[0058] On the other hand, since the total amount of print jobs is "84" as shown in drawing 17, if 
the total amount of print jobs "84" is broken by the total throughput "8" of a printer, it can 
compute the amount of jobs per one throughput. The amount of jobs per one throughput is 
obtained with formulas 1-10.5. 
[0059] 

[Equation 1] 84/8=10.5 ... Formula 1 [0060] As mentioned above, since Printers A, D, and E have 
the twice as many throughput as Printers B and C, as the amount of assignment jobs to each 
printer is shown in drawing 18, "11" and Printer C are set [ Printers A D, and E ] to "10" by 
"21" and Printer B (even if the amount of distribution jobs of Printers B and C is reverse, it is 
good). 

[0061] With reference to drawing 19, sorting of the print image is first carried out to order with 
many the amount of print jobs. Moreover, sorting of the order with many amounts of distribution 
jobs of each printer is carried out. 

[0062] About the print image i1, it is printed by Printer A, is printed by Printer D about the print 
image i12, and is the print image i175. If it attaches, it is printed by Printer E and printed by 



Printer B about the print image i8 f and it is the print image i1 05. If it attaches, it is printed by 
Printer C. Since the printer printed about the print images i1, M2, i175, i8, and i1 05 was 
determined, the remaining print image i127, i2, and the printer that prints i27, i50, and il 01 are 
determined. 

[0063] For "5" and Printer C, with reference to drawing 20, "4" and Printer A are [ Printer E / 
"5" and Printer B / "1" and Printer D of the remaining amounts of distribution jobs of a printer ] 
"1." Print image i122 The amount of print jobs is "6" and is over the remaining amounts of 
distribution jobs of a printer. This print image i122 The printer printed about the print image of an 
except is determined. The printer of order with many amounts of distribution jobs is determined 
as order with many amounts of jobs of a print image. 

[0064] About print image i2, it is printed by Printer E, is just printed on the print image i27 by ** 
and Printer B, is printed by Printer C about the print image i50, and is the print image i 101. If it 
attaches, it is printed by Printer A. 

[0065] For the remaining amounts of distribution jobs to a printer, Printer B is [ "2" and Printer 
D of "3" and Printer C ] "1" as shown in drawing 21. The print image i can be distributed to 
Printers B, C, and D. 

[0066] As shown in drawing 22, the print image to each printer can distribute. Ten print images i1 
are printed in Printer A, and it is the print image il 01 . One sheet is printed. In Printer B, six print 
images i8 are printed, one print image i27 is printed, and it is the print image i122. Three sheets 
are printed. It sets to Printer C and is the print image i 1 05. Three sheets are printed, one print 
image i50 is printed, and it is the print image i122. Two sheets are printed. In Printer D, ten print 
images i12 are printed and one print image il 22 is printed. In Printer E, eight print images i 1 75 
are printed and five print image i2 is printed. 

[0067] Drawing 23 and drawing 24 are flow charts which show the procedure of print processing. 
Processing shown in drawing 23 and processing shown in drawing 24 are performed in parallel. 
[0068] With reference to drawing 23, the condition of the printer connected to the multi-printer 
control device 1 is checked (step 91). 

[0069] If all the prints of a print image are not completed (it is NO at step 92), it is checked 
whether there is any vacant printer (printer which is not performing print processing) (step 93). 
[0070] On the other hand, with reference to drawing 24, it is checked whether DRAM 14 for work 
pieces is vacant (step 101). If DRAM 14 for work pieces is vacant (it is YES at step 101), the 
specified template image data will be read from input media, and a frame memory 6 will memorize 
temporarily (step 102). Furthermore, the specified print image data is read and a frame memory 6 
memorizes temporarily (step 103). On the image expressed by template image data, the image 
expressed by print image data is compounded and synthetic image data is generated. The 
generated synthetic image data is memorized by DRAM15 for work pieces (step 104). 
[0071] If it returns to drawing 23 and there is a vacant printer again (it is YES at step 93), it will 
be judged whether the image processing (processing of the drawing 24 step 101 to the step 105) 
about the image data given to the vacant printer is completed (step 94). After having ended, the 
synthetic image data memorized by DRAM 14 for work pieces is read, and it is transmitted to a 
vacant printer (step 95). If synthetic image data is read from DRAM 14 for work pieces, 
processing (processing of the drawing 24 steps 102-104) of the synthetic image about the 
following image will be performed. 

[0072] If synthetic image data is transmitted to a vacant printer, the data which show print 
directions to the printer by which synthetic image data was transmitted will be transmitted, and 
print processing will be performed. The synthetic image data assigned by the printer is 
transmitted to the printer in which print processing is possible one by one, and print processing 
comes to be performed in parallel by two or more sets of printers. Print processing can be 
performed efficiently. 

[0073] Image data is transmitted to a printer, and although the image expressed by image data is 
printed, the data showing characters, such as an alphabetic character and a notation, are 
transmitted to a printer, and you may make it it not only to print an image, but print a character 
in the example mentioned above. 
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1 

y >- hftt.atB^7*fea^s^io-citfew§^7 p y ^ 

b<s^x* ±.wgmis<r>-? y y^n^ti^ti 10 

R-few^y v^o-t*t^o^y yf&zry y h&mc 
fCiSS-T-TSJ: 5 t^, -kie^gt&cory >^sr$M-rst 

<£>T?fc<5, 20 

7°y v hxmmfi&m-ry'—fi&hbfrzib 

> h»ate;a^— *e*#»fciBiftSft-c^.5:7 p y 

5, 

m*^ i \z^m<D-^^ • 7-y y^w\mmm.o 
[n*ou] ±my*y yhmfi&m^mx, 
_hi5^y ^ h^atg^j^— *iEHi#i3:tc:, ig^tirv^ 30 

^-cv^^y yzn-fyy h>&mmt}j*—?tf±.m,-7' 
ticit), iisT'y y ymmmt> ; f—?tfm 

a^fcteau-t-s 40 
w*s 3 teflB*©-*-/!'*' • 7°y v^sffl^go 
[»**5i y y^Mitstcffc 

9, 

±iEffi^£OT p y v^w^r^tvw^y ^o&afig^ 
±159^ o y y?*m^x-7y y h-rzyy yvn 

^-c, ±iE1«m-&<o^ , y v^ro^^'tLoyy ^^(ct' 
y ^ hi-^Bttasitf** tfc-M 50 
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2 

Sefr-r^y ^ h • 7*— ±E«*-&<07 p y 

[0 0 0 1] 

[0002] 

i&wcDiam *y Y-9-?*ftLxmmi}<D7v is? 

ft-rvst^-ctK 7°y y n • ^ric- i^T'y 
>-^^rfflv^T7°y > hMfa^^tv^,, ^yvh^a* 

[0 0 0 3] 

[sswrois^i z.<Dmmv&, &%rt3<Dzfy>-#&mmz 
mm-rzzk&Bmk-rz, 
[0004] r©seiias-7/i/f • zfy >-*Mm%i9i 

W\ &%ti3<Dy>vy?zmW-rz>h<vx3b'o, ±sstt* 
■^o^y v^ro^rtb^wT-y ^©^y v hMati^ 

y ^^^fflv^T7 o y v h-rs^y > h^^tt*s€r^m 
•T5»tt**Biiii^a, ftfewzutE^yvh^aiB^ 
ttm^afcio-riftttiSftfcT'y > h*aaiiA4:±SE« 

V^-C. kXtfmkis<»-7V y?<D^:ti?ticD7'V y*\z~? 

s^-r^y v h • x-^sr-^-x, -hiE«m-&ro7 B y y? 
<D^fi^n(D-^y y*ft-?y > hftttiscfcftffflB 

oKum-r^y y?MW^&*m?LX\,^zb*wwt. 
b-rz>o 

[0005] z.<D&mte. ±mmm^mL-tz^&h^m 

brv^So -T^fet,, m%ci$<D7-v y**: 

mffl-tZ>t>(DX'3bK> . ±IB ; iti5:-&c07 p y ^^cD^rtt-etu 

ta^ttfc7»y v ^Maffi*i:±fSi^ti:**i(c^ 3 i:^v^ 
t, ±.m&$ki3<n-7y yjKD-zti^tunzfy >?izy°y 

[0006] rw^igicist, ttittSix-cv^T'y > 



( 3 ) 

3 

ffi^Wo tttasftfe^y >9<o«kmm^tmit*Mt 

y vh^n^o 

[0007] fdtxfl iis^s-ao^y ^icsstts 
^y v h^m^m^mm^m-T't^ x. ? mki$<n-f 
y v^$W£fts 0 

[0 0 0 8] m%ti$(vy ] J >^?:»I^Lt, «ft 
[0009] ^y v^co^y v h^fg^SH-^-^ 

y ^ bffiSIB^Sra-r^^SrR^lO-t-iirl-J: 0 -LIB 
[0 0 10] JrfB^y V hftLSffi^Sr^-f^— ^dSIStft 

y v^tr^co^y v h . 7?—? mz-it. m^<o±^ 
$*^o-fecopj^^*-rtij^-^) ^y^ 

i vr^y > h%±mmjj%m-f7*-? &mm-tz> r t &x 

[0011] 

[0 0 12] -vvu^- • y^V 

•/y^$ij«ll, ^ = *S^S«40:fcJ;tf5-&eo 
^y ^^50A^b50E 5*^60 ^y V^^g]7^ 

StbTV^535s«»^^y ^^ds««*nixfiJ:v^ a> 30 
b«/££ftTv^5 0 

[0013] -^/^ . >?ummw i mk<om 

— f&yV V^50A^fe50Et^*Jt)SD, ^y^^50A 

ffift^H&Srffiitfci^y >- h-r^fecoT-fe^o 

[0014] • zfy ^?mmmW l Mf*. -toau 

®ic^^y • K34S:ff A1~S ^^-y • K 

ZthibCD^^V K34, SfeK^T*^ *^35*5j;tjqK 

^x^^^36tcia^$nrv^5^m^tij^-^^w/u 
^ • ^y ^^®j^gttitcj;ortt^i±i^tt, ^y^^ 
soA^^^y v^soEco&T/y >-&tzmvMbtiz> 0 
[ooi5] H2it • yv >#mmmw:i<n± 

[0 0 16] a^sR^>21, 
• K23, -IrJ^H^ 

*^ = *S*3£fl40OS*®ffi£#K»^1-5 £ t (-^ 50 
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3£H40K:g* S ft T v n 5 «i6co M^^il^-T 5 £S4R# 
*V25, ^yr-^^^26. # — y/l^-^r— 27 y 
/u . 27fcf*«rHfc:HS:«>< SflU^— ^ • sK#>28*3 
J:tmoJO;rH£#>< aft'*— S?- 7$9>29fr^%.thX 
v^) , ftJtsK^ ^30*3 J; >- b • 3K*^3ldS-&4 

[0 0 17] 0 3*5^:1/121 4 f3\ ^^;&^B40<£>3e 

[0 0 18] Bl3tt, P«-rL— 3tW!iffi"C*>So -r/l^F 

[0019] ^-n.-tr^, ^y v^ffii^^^zL-, -/ 

^^sdwsai ^gHKsttrv^xy ly^^mm^r^t 
^.-if^ioriKSSttSo ^y^hBiifeaiR^ 
xy v h-rsBi«s:aw-rai:#fc3.— sffc 

[0020] -^/v-^ • ^y y^SMt i o^^/w 
tifa(D?i~^— dS3K*ix«o — 

[0021] B4it ^y is^mm^^^—mmxh 

[0 0 2 2] ^y^^tC^, I DdS##£*t"C*5t) > * 

1 D^^y >s?mm*~~—mmzm7F£iriz>o xy 

1 icif© I D£rtoXy >^^SJR$ixTV>5 3&^s«^ 

ft, ^$ft■rv^/ e ^v^y p y r^Lj -e***ftT 
^y v^as^^*— iss^tt, i£/c, ^y^^ 
tc^^^y v ^copr5t^^ftrv^5o ^y >- h^tg-c 
*>ft«, roj -e^^ft, ^y ^ H^-5riB-c&fttf 
rxj -cs^SftSc v/uf ./yy^fflWH^i 

^^ftTV^/ e (!V^Xy ^to^ttt f — J -C^^^^T 

v^5o ^^(-, xy ^ftfEy-^-^te^y v h Ritg 
^^:*t)**^5ftrv^5• 

[0023] lasttu ^yu^- • xy y^sj«n o« 

[0024] tas?- • ^y V^SOW^H 1 (D±.fc<omflr 
ft, C PU12tc:J:oT^cS^ftao 
[0 0 2 5] ^^ey • K34^c:fB^^ftTV^^H^ 
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5 

*k mn^* ^?mzfc»$tLX^ a 

[0 0 2 6] BK*ffi*;h,fcMflfc^-*tt, BEJUSSivci^ 
tit£s mmy*— #Wm&i&5\zis^x J r*-#to&£ti* 
A • 7*^ey 6 lc^x.feiv — R*ftfc!51i$jh,5o 

r'—^ffSKIllESS Sr^{ciiiflUT7U— A • ^ y 6 jr. 10 
^-xbit. — B^f$icfst§£it£ 0 7l/-A'^^y6l: 

[Cioti^ffi^ll, 75^— A • K7-Y 

* tt fc BftT*— * t- J: o T g * it £ M«ds*^ £ tt 6 „ 
-^vW 1 • ^]) >^ffi!HW3£K 1 (CttO S D (On Screen Di 
splay) [U£§8 fc^JvCV^o O S D 8 *b , H 

-So 

[0 0 2 7] -^yw^- • ^y y^SMSi leases I 

(Small Computer System Interface) 1/ & — ~7 
^tt^y :/*50A;&»fe50EaS«itt$;h,T^3o 

l fctfe^^^/u^* ?> jagfcftM' >- * — 7 *i -r *i ia> 

b-^/^ • ^^Sfflgf 1 tcBt9»£jt5o 
[0 0 2 8] -^/^ • l^Ji, £b 30 

^•yi3 s 17 — ^^DR AM14 N !7-^fflS R AM15*5i 

w^nmk* *r y 16^-g-^itr v^5 0 
[0029] @6ii, -^/^ • ^y ^^ftiiwasB i Kffi 

(A5t-fxjfcfiA6t-fX) rt ic^$itrv>6 0 

tC. ^ff^tt^^yi6tCKtt^itTV>^ 0 
[0 0 3 0] S 7 fi. :7*y >-^50AOS^W1fj$£^t* 40 

[0031] >*soA\cte, mmf—?*&ji-rz> 

tc$><DS C S I AASH^dS-g-SitTV^So Hte'r*-* 
oAffl^jtt, sesi K7-f^3icJ:orffi!lfti*its 0 

[0 0 3 2] ^y i^SOAtCt*. EEPR0M59^KttfeitT 
V^ 0 EEPROM59(Cttfcbd^fe3fe«>6>itfc±34Lfc I D 
*33MMft£;h,T^5 0 EEPR0M59f3\ 7*— ^ • 
=i > FD^MPU58iaot, te^itTV^T*— 9 50 
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^»^itTV^^^n^^AROM60^t-j-^n-C^D. - 
£75 R O M6 0 fc: £ft § it X V ^ 5 V n ^ 7 A t c fc t <5 V ^ X ~7 
y ^^50A<7?»^SJItTSitS o 

[0 0 3 3] 3 DROM61iCfi N fe#IE<Dfc#)<07*~^ 
^LUT (Look Up Table) 0?giT^ttStlTV^5o 
:(D3DROM(aoT Ptffex — 9 2* fe^IE ^tlT/y 
>-h£it$ 0 SRAM4H1 7-^«xyrilTfffl 

. a y h p - 755<Dfflffl<0 1 1 ^ D R AM 5 4 tC— 
(ZHE«Sit5o 

[0 0 3 4] ^ y ^^SOAtvl^^ n ^ h • ✓*^/U57;&SR 
(tfeit"CV>^ 0 rco^ovb • y<^;^57^^^-x.ibtitc 
8fef^*JWft#-tt, ^n^h • /<?*yu. >f — 7^;* 
56Sr^Lr^^ey • hn- 7 55* fc (3:7*— ^ • 
b ^MPU58E^A^J-r^o feitfcfifef^SOWfS 
^ 1ST D R AM54fct&#J * ^ ^fflg^ffl $ 

it, 3DROM61^C*^V^Tfe^^JEiSff*>it-5o fe*IE$ 
itfc®^»^^^y >^ . -y^^ — 73i>T^62S:^U 
T^y ^ b • ^Vv ? ^64|rA^-f-^o ^y ^ h • xyv? 
>-64lcJ:i9, -^yu^ • ^y ^^ffilfflilSa 1 ^bA* bfc 

mm^-^icx^xm^th^mm^]) ^ b *n^ 0 

[0 0 3 5] El 8 it^EI 9 tt. * ^y ^^ffiOW 

gtiia§7 p yyh itoy y ^ h wjWffla^nB** 

t7n^-ht^5, EU03&>kEll6E\ ^e^^^^ 
[0 0 3 6] a-— iftCioT, S*^7jf^>21dS 

#^^30dstt$tt5^i:(e:±9^$it5c -^y^ • ^ 

y i-if^^y >'^^»«^^^tTv^s^s 

[0 0 3 7] -^yu^ • ^y ^^©J^l^fi 1 (D^#38tt^ 

^ey i6^&^y ^^co^stg^f (^yvh^Ppi) ^^-r 

7*— *a*a*tfcl£*l5 (^t^^^72) 0 -^yu^-^y^ 

^fty^sei ^cgj^$itTv^^-r-<T^^ p y ^^tc:ov^ 

T, ^Stg^^^i~7 :r --^^7f;^^ 7 i^-yi6^|5tt^ 
itTV^5^^f 5d^5fltWSit5 (*t^:t73) 0 
[0038] v/^f • ^y y^wgf 1 ^»«$itT 
v^^7 ,, y y^^)5 % 1 ■^Tt^co^tg^^^-rT'-^ 
^^F»»ttp< *c y l6lc|ElSc^itTVN^ttit«, to^tg^7 

^fEti^itTv^^v^v p y >-?<Dmmm£}$m7££tiz> 

■rHMfe7 f -^is. ftaffi^sras-t-s^y >-^^asft* 
it^> 0 AiLaffi^srjBfl^i-s^y v^'^*5v^T^^Bilfe 
^^y^h^it, ^<D^v >*<n&mmt)i)m7££ti% 

iffl^Sitfc*Q ! aiB^S:Si-7 !f — ^^s^y v^^b-^y^ 

• ^y ^#«w»an-3i«s*t, ^ff^tt^^-yieic 
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[0 0 3 9] • *7V y^Wgf 1 f-g^£*bT 

v^-r^-cco^y y^cotoat&^as, -^/u^-^yy^ 
[0 0 4 0] -o<5v^t\ • tf^^iaqf Six, 

o*s$ti5o **^s«4o<z>*^iii®ji 

Jtt5o fto±5ldr, ^y^u- hJIiflMsa&Six 

£ (^^3/^76) o 
[0 0 4 1] ^**g»40(O^^liStt, El 

[0 0 4 2] A^X^Ta^Pffi^l^TfS, -^vv^ 

• y y y * toflst 1 tcss» £ nx v % s * r 

-cairns, iiK^n/c^ f^7CE^ 
$nt^-5i&f-^ri^Hi^^ v^./y^ 20 

[0 0 4 3] A^-rV TaHRHBirtt. rwftH&fc 
bj &^£;»xT^3o r^J:Bi«*Lj Sr-a— 9 s 

[0 0 4 4] • zfy >#WMmw. i^WK^fhX 

^a^tb ^y • K34t?&< t&teco 

K 9 l^#6/JMII« I l^fe I 9^s— K*^$*x5 0 JNi/h 

— y/uMSMfc«ft«>u *^^^>-3oasjf $tt5 0 
St^tf * y 302s # £ *xfc £ £ t;: # — y /u^s S> £ Jfi/h pj^ 
2 S **H»£ b-CfUffl^fb^o &Stf*y-30tfsj?£;fx5 

5) o 40 
[0 04 5] «_h(D<fc 5 tCLT, fyyu- hUHfecoa 

sw^Tt-st* yy y hWte<omi^mzmf~rz> 9 

[0 0 4 6] _b3*Ufc'7 t ^7 p u— hH&3!R&ai:IPI« 

tcbx\ A^^f-rr^iRSjis (Bi3*flg) 0 r~ 
[0047] mi^TF-t&vfc, ^-^m^mmotDm 

t-ioTSSixSHtt^SS/MS^ 5 i l^fc i 9S"C9 



4$BB 2000-66856 
8 

o*B/MB4feilRiei^*— y/wM7)3^^$tbrv>^ Q ;<7) 
^-y^M^jiv^yy v bi"S®<fe^a*R*ix5o St 

[0 0 4 8] ^fry • *—s<y K23S:fflVN-CftSS 

*xfc:/y yn*©^j ^h8*a*fB5feS;»x5 

778) 0 JB^Sixfc^y vhtfc»r±, Hi5l^-t-J:5^ 

*BftS;Jxfc7 p y y KH<fe(0«/Milflk±^*iS**x5. 

[0049] s ^-ift^jzoT-yy y h • t>rx 

tf5^j££ix5o y h • i^-T Xfif^X • sK^>22* 

/av^-cftjfesaxs (^^s/^79) o fg^^nfc^y y h 
• WXt^y v h&Sfc£^«lctI^£;h^7 p y f hm 

[0050] ^btc, y hi-sBi^sfcixtf (^^ 

S/T'SO-CYES) , i/y P 77^^79c^^Q ; S^ ( 9 3S^ 

ixSo 

[0051] *:tc^-ificj;oTm^^tifcy p y y hp 

[0052] am*, y v h . 3 yi^ifflta 

[0053] a^e> j ^xa^iomcom^^ 

yvht^tot^^c A5^yy^'t^xt^y 
yhtSi^^^a^M r 2 j , A6coy"yyh-i^ 
^xc?>y 3 r 1 j ^^i6Tv^§ 0 «jx.fi, r a j 
^yyMt^, Ascoyy y h - i^x-eiote^y 

yht5*^^a^ift lOtfcx 2=20-^3 ^i:^ 

5 0 Tbj (D^yyhHt^, Ae^/yyh -t^x 
t + 5^yyht§i^^3^iit 5*S:xi = 5i? 
a^tfe-So y'y y MMj^co^Tco^s^i^pg^ 

[0 0 5 4] n~7V y h ' ^a/l^lffi^Wh 

• ^y >*mmmmi ^*«s*xTv^5*^y y^ 

t^y y h • ^a^SD^ttbixS (^7^3/^82) 0 

^y y h • yg^ofiti^itfi, Ito/y y^^^v^ 
ri^Bttc^y y h^aasrfi 1 **?^ t^/yyh^ 

y^ 5 oa— 5 0 Eco^y y h^a^^^^j^tc^T-t 

[0055] mv^nbthtiyv y h • ^ 3 r/icbfca* 
ot^yy^i^^r, /y y h^a^nfrSixs 
^^^83) 0 ^o/y y ^*!la^cov^r^>i¥b< tt, m 
^yyh^^i, Eii6^^-r<t pt-y'y y h« 
ia,*Biii®ds^'=.^a^a6fi4otc**six*c yy y h 
tt«*BMffiK«:, yyyh^-efcsg. yyyhtw 
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[0 0 5 6] miSte^ y^V ^^O^aiB^Sr^UTVN 

£<, nii9/^biE]2m N «.yi)^^!)yh^ 3 y 
9fiofc:/y ^hHtefc^o^y ^bmmcDzfv is htsc 
10 0 5 7] r.c-e«:, -^/^ • ^y y^Wgf i fc 

Ktt£;h/C^5:/y v^^affi^f*. ^yv-^B&J; 

>'^B*3j:VC(D2ffif<D*n ! affiy7 I" 2 J ^otV^ 10 

[oo58] —xmy" y v h • 3 ^sra, mi7^^ l 

fc ? T84j "CfcS^b, ^^y ^ h • i?a ^fi to 

4j &yy>?com&mMJ3 r s j t*#j£ ^ n&mmx 

[0 0 5 9] 

[f 1] 84^8=10. 5 • • *Sl 20 
[0 0 6 0] ±.m<D£ 5\£-?V ls?A, D*3<fct5EI3\ 

te\ riu , ^y^cte, rioj £#5 (^y^B 
[o o 6 i ] !E]i9£#figL-r, ^yyhiift^ 

^y ^^<7>SD5>tt^3 ^f©#v^y-f 
-o-^SJxSo 30 
[0 0 6 2] ^y ^ mb« i i ^ov^ra, /yyn 
t^yyhJti, ^y v h®« i 12^-ov^te, 7 vis 
^Dt^yyh^ti, ^y>-f®^ii75 k:ov^«\ 
^y v^E-c^y v ^y > h®^ i smo^t 
yyy^Bt/yyh§^ ^ hmmnos tc 
ov^n ^y ^ct/y >-H^tv5o ^yvh®^ 

i 1, i 12, i 175, i BloXXf i 105tCOV^Tf^ ^ y ^ 

hta^yy^tfftstfc©^ aDo^y hHfc i 

127, i 2, i27, i 50*3 J: i lOlSr^ V is hi" -5 ~f V 
ls*&8:&£tlZ>o 40 

[0 0 6 3] Ei205:#^br, 7°y y^wft^i^ 
tt^3^*tt, ^yv^E^ r 5 j , ^y^^B^ 

r s j , ^y^cas T4j , yy^pAt* nj , 7 
y >-*d*s r i j -efc£ 0 ^y ^ f®«l i 122 <D^V is 

h • ^a/Kj: r 6 j -CfcD. :/y is ? com*) (DMV ft 
tt^s ^i^SxTV^ ^W/y V h®^ i 122 £J^ 

o/y >- bm&\zo^x>fv is hi-s^y ^asftjes 

[0 0 6 4] y"]) is hWtfMi i 2 (CO^Tfi. T'y E 50 
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r^yyfj^ ^y ^h®^ i27tcov>f^ ^yv* 
B^jyhSti, v hHlfe isojcoVNTtt. :/y 
^^c-e^y v :/y >- h®^ iioi tcov>r 
tt, ^yy^AtyyyhJ^o 
[0 0 6 5] IH2llc:^-rJ: 5 ^y co^ <9 cog 

of^ts^^aw:, ^y^^Btt, r 3 j , zfvis^c 
js, r 2 j , yyy^Dfj:, r i j -?fc3 0 :/y>-h® 

[0 0 6 6] H22^i-£ 5 #^y v^^oo^y > 
t\ /y is i 1 ^lofe^y is y sn. ^y >- h® 

^ i 101 ^lft^y is bZftZo 7V v^B^^:*5V^T, 

/yy«i s^eftyyvh^^ z/yzsym&i 

27^ i^^y ^ h$tt, :/y Vh®^il22 3&S3ft^y 

vb$ix^ 0 ^y i^cM^T. ^y>-h®^iio5 

^3ft>^y^hStb> ^y >^h®^ i50^U ftyyyh 

stt, yyvhH^im ^2tsc^ p y vb*tt5o yy 
>^^d(c*5vnt. ^y ^ hat 1 12^1046:^ y > 
tt. -fy is hmm i 122^1 tfc^y vh^tL^ 0 ^y^ 
^E^c^ov^T. ^y ^ m®^ i 175^ stfc^y h ^ 
*u ^y>-h®^i 2^5^yyh^n^ 

[0 0 6 7] 023*3 ±t^Bl24«, 7 V is Y%±m<D%±m^ 
[0 0 6 8] H23Sr#figUT. v;vf .^yy^fipg 

mi ^^^ttTv^5^ p y y^^wf-iy^sns 

(^■^^^91) 0 

[0069] yyvh m$L(Dy y v h as-r^r »t tt 
(^y v ^«! i ss:l^^T^^t■e*v^^y >#) ^h^ifo 

[0 0 7 0] E24S:#fl8L."C. !7 — ^fflDRAM 

14aSagV^TV^5^^^ 5 ^ttSSttS (^7^ V sflQ 
1) o 17 — ^ ffiD R AM14a s 25v^"CV^§ t (X7"^yi01 
T^YES) , Xtifr^Tfrtb, ^^fht^ls^u— 

S^tClEti^^^ (^^^^102) 0 m^^tVfc 

^W^|5«$ix5 103) 0 h 

®^^- ^laoti^s , ^y > h®^x 

DRAM15tCfaH^tl,5 (^^5/^104) 0 

[0 0 7 1 ] Stf, Bl23(CMoT, ^Tl^^y 
^SfcSt (^f y^93t?YES) . ■^^-tV^T/y 
y^i:4^5I*7- ^tcov^rcoiij^^S (E124^^ 

^*»JWf*^5 (^^^^94) 0 ^TL-CV^^i:, V — 
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5) 0 !7-^ i D R AM14^ fe^Iftf-^ ^K^ffl 
£tL5£. ^copj^tcoVNTco^^H^co^S (024;* 
^^^102^^104^^^) #^?t£*L£o 
[0 0 7 2] ^^Tl^T/y V^tC^St®^^— 

y >- hffi^ft^-rx— ^^aifi ^y ^ b^aa^ 

s-feo^y ^^x^tni^x^v > h#m&mft£tiz>3: 10 
[0073] jiiELfc^jfiwicssv^rtt, ^$\zm 
Sr^y ^ h b-cv^aspHfeSr/y ^ h-r«ft:W"C&< , 
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